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ACCESSION NUMBER: 2006:648561 CAPLUS 

DOCUMENT NUMBER: 145:110524 

TITLE: Combined use of cementum attachment protein 

and cyclosporin A for improved attachment of dental 
and orthopedic implants 

INVENTOR (S) : Narayanan, A. Sampath; Pitaru, Sandu; Page, Roy C . ; 

Allison, Anthony C. 

PATENT ASSIGNEE (S) : USA 

SOURCE: U.S., 11 pp., Cont . -in-part of U.S. Ser. No. 367,168, 

abandoned . 

CODEN: USXXAM 
DOCUMENT TYPE: Patent 
LANGUAGE: English 
FAMILY ACC. NUM. COUNT: 2 
PATENT INFORMATION: 



PATENT NO. 



KIND DATE 



APPLICATION NO. 



DATE 



US 7071162 Bl 20060704 US 2003-410762 20030409 

WO 9930726 Al 19990624 WO 1998-US26396 19981211 <— 

W: CA, JP, US 

RW: AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, 
PT, SE 

PRIORITY APPLN. INFO.: US 1997-69638P P 19971215 

WO 1998-US26396 A2 19981211 

US 1999-367168 B2 19991115 

AB The present invention relates to a method for inducing the formation of 
cementum and a periodontal ligament between a 
dental implant and bone by administering cementum 

attachment protein (CAP) together with a calcineurin inhibitor such as 

cyclosporin A (CSA) . Also contemplated is an implant kit 

comprising a titanium or other biol. inert dental or orthopedic 

implant and a coating of CAP and a calcineurin inhibitor such as 

CSA. Furthermore, application of CAP and CSA to dental root surfaces can 

be used to induce the regeneration of a periodontal 

ligament during treatment for periodontal disease. A 

similar method for reattaching a fibrous structure, such as a tendon, 
ligament or joint capsule, to bone is described. 
REFERENCE COUNT: 30 THERE ARE 30 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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INVENTOR (S) : Wise, Donald L.; Trantolo, Debra J.; Lewandrowski , 

Kai-Uwe; Gresser, Joseph D. 
PATENT ASSIGNEE(S): Cambridge Scientific, Inc., USA 

SOURCE: PCT Int. Appl . , 58 pp. 
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PRIORITY APPLN. INFO.: US 2002-354833P P 20020205 

WO 2003-US3567 W 20030205 

AB Bioresorbable osteoconductive compns. and methods of using the composition as a 
scaffold for bone repair in periodontal, alveolar or 
maxillary regeneration, bony cranial defects, and spinal 
regeneration are disclosed. The bioresorbable compns. contain a 



bioresorbable polymer, a micro or nano particulate filler and a pore 
creating substance. The bioresorbable polymer can be electronically 
unsatd. and crosslinkable with a crosslinking agent. The micro or nano 
filler can be any natural biocompatible material such as a metals, calcium 
carbonate, carbon, a biocompatible synthetic material, or a bioceramics 
such as hydroxyapatite . The pore creating substance can be an 
effervescent agent such as a carbonate and an acid. Nano- or 
micro-hydroxyapatite particulated augments poly (propylene fumarate) bone 
grafts . 

REFERENCE COUNT: 1 THERE ARE 1 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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ACCESSION NUMBER: 2003:884803 CAPLUS 

DOCUMENT NUMBER: 139:375599 

TITLE: Periodontal regeneration in humans 

using recombinant human platelet-derived 
growth factor-BB (rhPDGF-BB) and 
allogenic bone 

AUTHOR (S) : Nevins, Myron; Camelo, Marcelo; Nevins, Marc L . ; 

Schenk, Robert K.; Lynch, Samuel E. 
CORPORATE SOURCE: Institute for Advanced Dental Studies, Swampscott, MA, 

USA 

SOURCE: Journal of Periodontology (2003), 74(9), 

1282-1292 

CODEN: JOPRAJ; ISSN: 0022-3492 
PUBLISHER: American Academy of Periodontology 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Background: Purified recombinant human platelet-derived growth 
factor BB (rhPDGF-BB) is a potent wound healing growth 
factor and stimulator of the proliferation and recruitment of both 
periodontal ligament (PDL) and bone cells. The 

hypothesis tested in this study was that application of rhPDGF-BB 
incorporated in bone allograft would induce regeneration of a 
complete new attachment apparatus, including bone, periodontal 
ligament, and cementum in human interproximal intrabony 
defects and molar Class II furcation lesions. Methods: Nine adult 
patients (15 sites) with advanced periodontitis exhibiting at 
least one tooth requiring extraction due to an extensive interproximal 
intrabony and/or molar Class II furcation defect were entered into the 
study. Eleven defects were randomly selected to receive rhPDGF-BB. 
Following full-thickness flap reflection and initial debridement, the 
tooth roots were notched at the apical extent of the calculus, the osseous 
defects were thoroughly debrided, and the tooth root(s) were planed/prepared 
The osseous defects were then filled with demineralized freeze-dried bone 
allograft (DFDBA) saturated with one of three concns. of rhPDGF-BB (0.5 mg/mL, 
1.0 mg/mL). Concurrently, four interproximal defects were treated with a 
well accepted com. available graft (anorg. bovine bone in collagen, ABB-C) 
and a bilayer collagen membrane. Radiographs, clin. probing depths, and 
attachment levels were obtained pre-operatively (at baseline) and 9 mo 
later. At 9 mo postoperatively, the study tooth and surrounding tissues 
were removed en bloc. Clin, and radiog. data were analyzed for change 
from baseline by defect type and PDGF concentration The histol. specimens were 
analyzed for the presence of regeneration of a complete new 
attachment apparatus coronal to the reference notch. Results: The 
post-surgical 

wound rapidly healed and was characterized by firm, pink gingivae within 7 
to 10 days of surgery. There were no unfavorable tissue reactions or 
other safety concerns associated with the treatments throughout the course of 
the study. In rhPDGF/allograf t sites, the vertical probing depth (vPD) 
reduction for interproximal defects was 6.42+1.69 mm (mean ± SD) and 



clin. attachment level (CAL) gain was 6.17±1.94 mm (both P<0.01). 
Radiog. fill was 2.14 ± 0.85 mm. Sites filled with ABB-C had a PD 
reduction and CAL gain of 5.75±0.5 and 5.25±1.71, resp. Furcation 
defects treated with rhPDGF/allograf t exhibited a mean horizontal and 
vertical PD reduction of 3.40±0.55 mm (P<0.001) and 4.00±1.58 mm 
(P<0.005), resp. The CAL gain for furcation defects was 3.2±2.17 mm 
(P<0.030). Histol. evaluation revealed regeneration of a 
complete periodontal attachment apparatus, including new 
cementum, PDL, and bone coronal to the root notch in four of the 
six interproximal defects and all evaluate (four of four) furcation 
defects treated with PDGF. Two of the four interproximal intrabony 
defects treated with ABB-C and membrane exhibited regeneration. 
Conclusions: Use of purified rhPDGF-BB mixed with bone allograft results 
in robust periodontal regeneration in both Class II 

furcations and interproximal intrabody defects. This is the first report 
of periodontal regeneration demonstrated histol. in 
human Class II furcation defects. 
REFERENCE COUNT: 29 THERE ARE 29 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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ACCESSION NUMBER: 2003:884802 CAPLUS 

DOCUMENT NUMBER: 140:229309 

TITLE: Periodontal regeneration with a 

combination of enamel matrix proteins and autogenous 
bone grafting 

AUTHOR (S) : Cochran, David L . ; Jones, Archie; Heijl, Lars; 

Mellonig, James T.; Schoolfield, John; King, Gaston N. 
CORPORATE SOURCE: Department of Periodontics, University of Texas Health 

Science Center at San Antonio, San Antonio, TX, USA 
SOURCE: Journal of Periodontology (2003), 74(9), 

1269-1281 

CODEN: JOPRAJ; ISSN: 0022-3492 
PUBLISHER: American Academy of Periodontology 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Background: Attempts to stimulate periodontal 

regeneration in the past have focused on either filling the defect 

with some type of material or providing a space for host cells to 

repopulate the site and elicit new tissue. In some cases, these 

approaches have been combined with the assumption that the filler material 

will help maintain the space necessary for the host cells to invade the 

area. Growth stimulating substances such as growth 

factors and other proteins have also been used to encourage 

periodontal tissue regeneration and histol. evaluation 

supports the use of these substances. Thus, the role for and the 

necessity of a certain amount of space maintenance for periodontal 

regeneration is not exactly understood. In addition, it is not known 

if there is some critical size required for space maintenance or for exactly 

how long the space must be maintained in order for the host cells to 

stimulate new cementum, periodontal ligament 

, and bone. The goal of this study was to evaluate periodontal 
regeneration in intrabony defects of various sizes treated with a 
combination of enamel matrix proteins and autogenous bone graft. Methods: 
Periodontal defects ranging in size from 1 to 6 mm were randomized 
and created bilaterally beside three teeth in the mandibles of baboons. 
Plaque was allowed to accumulate around wire ligatures placed into the 
defects. After 2 mo, the wire ligatures were removed, the teeth and roots 
scaled and root planed, and a notch was placed with a chisel at the base 
of the defect. On one side of the mandible, neutral ethylene diamine 
tetraacetic acid and enamel matrix derivative (EMD) were first used to treat 
the defect. Autogenous bone taken from the same surgical site was treated 



with enamel matrix derivative in a dampen dish and then added to the 
EMD-treated defects. The other side of the mandible served as control 
with neutral ethylene diamine tetraacetic acid and scaling and root 
planing. Flaps were sutured and the animals were allowed to heal without 
oral hygiene procedures. After 5 mo, the animals were sacrificed and the 
teeth were processed for histol. evaluation. Results: The results 
revealed new cementum, periodontal ligament 

with Sharpey's fibers, and new bone tissue similar to native 
periodontal tissues. Remnants of the autogenous bone chips were 
still present at this 5-mo post-healing period. Thus periodontal 
regeneration occurred in all sizes of the periodontal 

defects. In general, EMD plus autogenous graft treatment resulted in 
greater tissue formation than controls. In fact, in many cases, very 
dramatic tissue formation occurred far coronal to the base of the defects 
in the EMD plus autogenous graft-treated lesions. In addition, horizontal 
bone fill occurred in the defects and was prominent in the 4 or 6 mm wide 
lesions. When evaluating the combined 1 and 2 mm defects, the height of 
new cementum with EMD plus graft was 3.88 mm vs. 2.03 mm in the 
controls, a statistically significant (P <0.005) difference. In the wider 
(4 and 6 mm) lesions, this difference was not significant and was much 
less between treated and control lesions with 2.78 and 2.57 mm of new 
cementum resp. In the case of new bone height, in the smaller 
lesions EMD plus graft resulted in 4.00 mm new bone vs. 2.22 mm in the 
controls, again a statistically significant (P<0.005) difference. In the 
larger lesions, EMD plus autogenous bone graft had 3.24 mm new bone height 
compared to 2.71 mm in the controls, a difference that was not 
statistically significant. Addnl., in the smaller lesions, new 
cementum width at the level of the notch was twice as great 
(statistically significant, P <0.015) in the EMD plus graft sites compared 
to control. The width of the periodontal ligament at 
the coronal aspect of the new bone tissue was similar in the smaller 
lesions between treated and control sites. The results from the wider 
defects must be interpreted cautiously as the interproximal bone heights 
were remodeled adjacent to the wider defects and likely limited the 
potential for regeneration. 
REFERENCE COUNT: 44 THERE ARE 44 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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ACCESSION NUMBER: 2003401195 MEDLINE 
DOCUMENT NUMBER: PubMed ID: 12887340 

TITLE: Periodontal repair in dogs: space-providing ePTFE 

devices increase rhBMP-2/ACS-induced bone formation. 
AUTHOR: Wikesjo Ulf M E; Xiropaidis Andreas V; Thomson Robert C; 

Cook Alonzo D; Selvig Knut A; Hardwick W Ross 
CORPORATE SOURCE: Laboratory for Applied Periodontal and Craniofacial 

Regeneration, Department of Per iodontology , Temple 

University School of Dentistry, Philadelphia, PA 19140, 

USA., ulf.wikesjo@temple.edu 
SOURCE: Journal of clinical periodontology , (2003 Aug) 

Vol. 30, No. 8, pp. 715-25. 

Journal code: 0425123. ISSN: 0303-6979. 
PUB. COUNTRY: Denmark 

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 

LANGUAGE: English 

FILE SEGMENT: Dental Journals; Priority Journals 

ENTRY MONTH: 2 0 0310 

ENTRY DATE: Entered STN: 28 Aug 2003 

Last Updated on STN: 28 Oct 2003 

Entered Medline: 27 Oct 2003 
AB BACKGROUND: Recombinant human bone morphogenetic protein-2 (rhBMP-2) 
technologies have been shown to enhance alveolar bone formation 



significantly. Biomaterial (carrier) limitations, however, have 
restricted their biologic potential for indications where compressive 
forces may limit the volume of bone formed. The objective of this 
proof-of-principle study was to evaluate the potential of a 
space-providing, macroporous ePTFE device to define rhBMP-2-induced 
alveolar bone formation using a discriminating onlay defect model. 
METHODS: Routine, critical size, 5-6 mm, supra-alveolar, 
periodontal defects were created around the third and fourth 
mandibular premolar teeth in four young adult Hound Labrador mongrel dogs. 
All jaw quadrants received rhBMP-2 (0.4 mg) in an absorbable collagen 
sponge (ACS) carrier. Contralateral jaw quadrants in subsequent animals 
were randomly assigned to receive additionally the dome-shaped, 
macroporous ePTFE device over the rhBMP-2/ACS implant or no 
additional treatment. The gingival flaps were advanced to cover 
the ePTFE device and teeth, and sutured. Animals were scheduled for 
euthanasia to provide for histologic observations of healing at 8 weeks 
postsurgery. RESULTS: Healing was uneventful without device exposures. 
New bone formation averaged (+/-SD) 4.7+/-0.2 mm (98%) and 4.5+/-0.4 mm 
(94%) of the defect height, respectively, for jaw quadrants receiving 
rhBMP-2/ACS with the ePTFE device or rhBMP-2/ACS alone (p>0.05). In 
contrast, the regenerated bone area was significantly enhanced 
in jaw quadrants receiving rhBMP-2/ACS with the ePTFE device compared to 
rhBMP-2/ACS alone (9.3 + /-2.7 versus 5.1 + /-1.1 mm2 ; p<0.05). 
Cementum formation was similar for both treatment groups. 
Ankylosis compromised periodontal regeneration in all 

sites. CONCLUSIONS: The results suggest that the novel space-providing, 
macroporous ePTFE device appears suitable as a template to define 
rhBMP-2/ACS-induced alveolar bone formation. 



L7 ANSWER 6 OF 49 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



CORPORATE SOURCE: 



PUB. COUNTRY: 
DOCUMENT TYPE 
LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



MEDLINE on STN 
2003401194 MEDLINE 
PubMed ID: 12887339 

Periodontal repair in dogs: rhBMP-2 significantly 
enhances bone formation under provisions for guided tiss 
regeneration . 

Wikesjo Ulf M E; Xiropaidis Andreas V; Thomson Robert C; 
Cook Alonzo D; Selvig Knut A; Hardwick W Ross 
Laboratory for Applied Periodontal and Craniofacial 
Regeneration, Department of Per iodontology , Temple 
University School of Dentistry, Philadelphia, PA 19140, 
USA., ulf.wikesjo@temple.edu 

Journal of clinical per iodontology , (2003 Aug) 

Vol. 30, No. 8, pp. 705-14. 

Journal code: 0425123. ISSN: 0303-6979. 

Denmark 



Journal; Article; (JOURNAL ARTICLE) 
English 

Dental Journals; Priority Journals 
200310 

Entered STN: 28 Aug 2003 
Last Updated on STN: 28 Oct 2003 
Entered Medline: 27 Oct 2003 
BACKGROUND: Recombinant human bone morphogenetic protein-2 (rhBMP-2) has 
been shown to support the regeneration of alveolar 
bone and periodontal attachment in surgically created 
periodontal defects and in defects with a history of dental plaque 
and calculus exposure. Periodontal regeneration has 
also been shown following guided tissue regeneration using 
space-providing expanded polytetraf luoroethylene (ePTFE) devices. The 
objective of this study was to evaluate the influence of rhBMP-2 on 
regeneration of alveolar bone and periodontal 

attachment used in conjunction with a space-providing ePTFE device. 



METHODS: Routine, critical-size, 5-6 mm, supra-alveolar, 

periodontal defects were created around the third and fourth 

mandibular premolar teeth in four young adult Hound Labrador mongrel dogs. 

rhBMP-2 (0.2 mg/ml) in an absorbable collagen sponge (rhBMP-2/ACS) or 

buffer/ACS (control) implants were randomly assigned to be 

placed around the premolar teeth in the left and right jaw quadrants in 

subsequent animals. Space-providing ePTFE devices with 300-microm 

laser-drilled pores, 0.8 mm apart, were used to cover the rhBMP-2 and 

control implants. The gingival flaps were advanced 

for primary wound closure. The animals were euthanized at 8 weeks 
postsurgery for histologic and histometric analyses. RESULTS: Bone 
regeneration and ankylosis were significantly increased in jaw 
quadrants receiving rhBMP-2/ACS compared to control (bone height 4.8+/-0.3 
versus 2.0+/-0.2 mm, p=0.001; bone area 10.9+/-1.3 versus 1.4+/-0.1 mm2 ; 
p=0.009, and ankylosis 2.2+/-0.2 versus 0.04+/-0.7 mm; p=0.01). No 
differences between groups were found for cementum 
regeneration and root resorption. CONCLUSIONS: rhBMP-2 
significantly enhances regeneration of alveolar bone 

in conjunction with a space-providing, macroporous ePTFE device for GTR. 
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ACCESSION NUMBER: 2003288766 MEDLINE 
DOCUMENT NUMBER: PubMed ID: 12816296 

TITLE: Periodontal repair in dogs: evaluation of a 

bioabsorbable space-providing macroporous membrane with 
recombinant human bone morphogenetic protein-2 . 

AUTHOR: Wikesjo Ulf M E; Lim Won Hee; Thomson Robert C; Cook Alonzo 

D; Wozney John M; Hardwick W Ross 

CORPORATE SOURCE: Laboratory for Applied Periodontal and Craniofacial 
Regeneration, Temple University School of Dentistry, 
Philadelphia, PA 19140, USA., uwikesjo@temple.edu 

SOURCE: Journal of periodontology, (2003 May) Vol. 74, 

No. 5, pp. 635-47. 

Journal code: 8000345. ISSN: 0022-3492. 
PUB. COUNTRY: United States 

DOCUMENT TYPE: (COMPARATIVE STUDY) 

Journal; Article; (JOURNAL ARTICLE) 
LANGUAGE: English 

FILE SEGMENT: Dental Journals; Priority Journals 

ENTRY MONTH: 2 0 03 09 

ENTRY DATE: Entered STN: 21 Jun 2003 

Last Updated on STN : 6 Sep 2003 
Entered Medline: 5 Sep 2003 

AB BACKGROUND: Recombinant human bone morphogenetic protein-2 (rhBMP-2) 
technologies have been shown to significantly support alveolar 
bone formation. Biomaterial limitations, however, have restricted the 
biologic potential for onlay indications. The objective of this study was 
to evaluate regeneration of alveolar bone and 
periodontal attachment, and biomaterials reaction following 
surgical implantation of a space-providing, bioabsorbable, macroporous, 
polyglycolic acid-trimethylene carbonate (PGA-TMC) membrane combined with 
a rhBMP-2 construct in a discriminating onlay defect model. METHODS: 
Routine supraalveolar periodontal defects were created at the 
mandibular premolar teeth in 9 beagle dogs. Contralateral jaw quadrants 
in subsequent animals were randomly assigned to receive the dome-shaped 
PGA-TMC (100 to 120 microm pores) membrane with rhBMP-2 (0.2 mg/mL) in a 
bioresorbable hyaluronan (Hy) carrier or the PGA-TMC membrane with Hy 
alone (control) . The gingival flaps were advanced to submerge 
the membranes and teeth and sutured. Animals were euthanized at 8 and 24 
weeks postsurgery for histologic observations. RESULTS: Jaw quadrants 
receiving the PGA-TMC membrane alone experienced exposures at various time 
points throughout the study. Jaw quadrants receiving the PGA-TMC/rhBMP-2 



combination remained intact, although one site experienced a late minor 
exposure. Newly formed alveolar bone approached and became 
incorporated into the macroporous PGA-TMC membrane in sites receiving 
rhBMP-2 . The PGA-TMC biomaterial was occasionally associated with a 
limited inflammatory reaction. Residual PGA-TMC could not be observed at 
24 weeks postsurgery. Residual Hy could not be observed at any time 
interval. Regeneration of alveolar bone height (means 

+/- SD) was significantly increased in sites receiving the PGA-TMC/ rhBMP 2 
combination compared to control (3.8 +/- 1.3 versus 0.7 +/- 0.5 mm at 8 
weeks and 4.6 +/- 0.8 versus 2.1 +/- 0.4 mm at 24 weeks; P < 0.05). 
Limited cementum regeneration was observed for 

PGA-TMC/ rhBMP-2 and PGA-TMC control sites. Ankylosis compromised 
regeneration in sites receiving PGA-TMC/ rhBMP-2 . CONCLUSIONS: The 
bioabsorbable, space-providing, macroporous PGA-TMC membrane appears to be 
a compatible biomaterial for bone augmentation procedures. rhBMP-2 
significantly enhances alveolar bone augmentation and soft 
tissue healing when combined with the PGA-TMC membrane. 
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AB The aim of the present clinical study was to test whether or not the 

addition of recombinant human bone morphogenetic protein-2 (rhBMP-2) to a 
xenogenic bone substitute mineral (Bio-Oss) will improve guided bone 
regeneration therapy regarding bone volume, density and 
maturation. In 11 partially edentulous patients, 34 Branemark 
implants were placed at two different sites in the same jaw (five 
maxillae, six mandibles) requiring lateral ridge augmentation. The bone 
defects were randomly assigned to test and control treatments: the test 
and the control defects were both augmented with the xenogenic bone 
substitute and a resorbable collagen membrane (Bio-Gide) . At the test 
sites, the xenogenic bone substitute mineral was coated with rhBMP-2 in a 
lyophilization process. Following implant insertion (baseline), 
the peri-implant bone defect height was measured from the 
implant shoulder to the first implant-bone contact. 

After an average healing period of 6 months (SD 0.17, range 5.7-6.2), the 

residual defects were again measured and trephine burs were used to take 

22 bone biopsies from the augmented regions. The healing period was 

uneventful except for one implant site that showed a wound 

dehiscence, which spontaneously closed after 4 weeks. Later at reentry, 

all implants were stable. At baseline, the mean defect height 

was 7.0 mm (SD 2.67, range 3-12 mm) at test and 5.8 mm (SD 1.81, range 3-8 



mm) at control sites. At reentry, the mean defect height decreased to 0.2 
mm (SD 0.35, range 0-1 mm) at test sites (corresponding to 96% vertical 
defect fill) and to 0.4 mm (SD 0.66, range 0-2 mm) at the control site 
(vertical defect fill of 91%) . Reduction in defect height from baseline 
to reentry for both test and control sites was statistically significant 
(Wilcoxon P<0.01). Histomorphometric analysis showed an average area 
density of 37% (SD 11.2, range 23-51%) newly formed bone at test sites and 
30% (SD 8.9, range 18-43%) at control sites. The fraction of mineralized 
bone identified as mature lamellar bone amounted to 76% (SD 14.4, range 
47.8-94%) at test compared to 56% (SD 18.3, range 31.6-91.4%) at control 
sites (paired t-test P<0.05). At BMP-treated sites 57% (SD 16.2, range 
29-81%) and at control sites 30% (SD 22.6, range 0-66%) of the surface of 
the bone substitute particles were in direct contact with newly formed 
bone (paired t-test P<0.05). It is concluded that the combination of the 
xenogenic bone substitute mineral with rhBMP-2 can enhance the maturation 
process of bone regeneration and can increase the graft to bone 
contact in humans. rhBMP-2 has the potential to predictably improve and 
accelerate guided bone regeneration therapy. 
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AB Several studies have documented the role of growth 
factors in periodontal regeneration. It has 
been shown that platelet-derived growth factor (PDGF) 
is a potent stimulator of human periodontal ligament 

(PDL) cells. A variety of bone graft materials are used to treat osseous 
defects caused by periodontal disease. The authors evaluated 
the mitogenic effect of PDGF on human PDL cells cultured with different 
allografts to determine which of the allografts with or without PDGF promoted 
periodontal regeneration. Two human demineralized 

freeze-dried allografts of cortical (DFDBA) and cancellous (DFBA) bone and 
a non-demineralized freeze-dried allograft (FBA) from cancellous bone were 
used alone or supplemented with PDGF-BB. Human PDL cultures were derived 
from the mid-root of 2 maxillary premolars extracted for orthodontic reasons. 
Cells were grown sep. in 24-well dishes with or without 20 mg of each bone 
allograft. On day 2 of quiescence, new medium was added with 10 ng/mL of 
PDGF-BB. DNA synthesis was estimated by measuring [3H] thymidine 
incorporation to determine the effects of the test agents on cell 
proliferation. Cells were processed and subjected to scintillation 
counting after 48 h of incubation. Counts per min (cpm/well) were determined 
for each sample. There was no statistically significant difference on PDL 
cell proliferation when the allografts were used alone. PDL cells 
exhibited significantly greater proliferative responses to the 2 
demineralized bone allografts, DFDBA and DFBA, when combined with PDGF-BB. 
A statistically significant difference on DNA synthesis was noticed when 
PDGF-BB was added to PDL cells cultured with FBA. PDL cells displayed no 
significant increase in mitogenic activity when cultured with PDGF-BB 



alone. Findings of this study demonstrate the beneficial role of DFDBA, 
DFBA, and FBA as synergic agents with PDGF-BB to periodontal 
regeneration. The significant ability of the 2 decalcified bone 
allografts, DFDBA and DFBA, combined with PDGF to stimulate PDL cell 
proliferation might be a useful adjunct in the treatment of 
periodontal defects. 
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AB A review. The strategy for tissue regeneration is to induce 

maximum intrinsic healing potential at the site of a tissue defect, applying 
the elements of tissue engineering. Regeneration of 
periodontal tissues occurs through the combined application of a 
collagen sponge scaffold and gelatin microspheres incorporating basic 
fibroblast growth factor (bFGF) for 

controlled-release . This sandwich membrane with or without bFGF (100 

lug) was applied to a three-walled alveolar bone defect 

(3+4+4 mm) in nine dogs. Periodontal tissues, both 

hard and soft, treated with bFGF were effectively regenerated 

four weeks after the operation with functional recovery of the 

periodontal ligament in parts. Next, the effect of 

combining cells with the treatment was evaluated. Periodontal 

fenestration defects (6+4 mm) were created bilaterally in the 

maxillary canines of six dogs. One of these was filled with the collagen 

sponge scaffold seeded with autologous periodontal 

ligament-derived cells (3 + 105), and the other was left 

empty. After four weeks, on the cell-seeded side, regeneration 

of the cementum was observed uniformly on the root surfaces, 

indicating that the seeded cells had formed new cementum. Our 

findings suggest a promising new approach to periodontal 

regeneration that is based upon in situ tissue engineering. 
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AB BACKGROUND: Surgical implantation of recombinant human bone morphogenetic 
protein 2 (rhBMP-2) in an absorbable collagen sponge carrier (ACS) 
significantly enhances bone regeneration in horizontal 
alveolar defects; however, sufficient quantities of bone for 
implant dentistry are not routinely obtained. PURPOSE: The 
objective of this proof-of-pr inciple study was to evaluate the potential 
of a space-providing macroporous expanded polytetraf luoroethylene (ePTFE) 
device to control volume and geometry of rhBMP-2/ACS-induced 
alveolar bone augmentation. MATERIALS AND METHODS: Bilateral 
critical-size supra-alveolar periimplant defects were created in 
four Hound-Labrador mongrel dogs. Two turned and one surface-etched 10 mm 
titanium dental implants were placed 5 mm into the surgically 
reduced alveolar ridge creating 5 mm supra-alveolar 

defects. rhBMP-2/ACS (0.4 mg rhBMP-2) was placed around the exposed dental 

implants. Additionally, one jaw quadrant in each animal was 

randomly assigned to receive the dome-shaped macroporous ePTFE device. 

Mucoperiosteal flaps were advanced for primary wound closure. The animals 

were euthanized at 8 weeks post surgery for histometric analysis. 

RESULTS: The space-providing macroporous ePTFE device defined the volume 

and geometry of rhBMP-2/ACS-induced bone formation, whereas bone formation 

at sites receiving rhBMP-2/ACS alone varied considerably. Vertical bone 

gain at turned dental implants averaged (+/-SD) 4.7 +/-0.2 mm at 

sites receiving rhBMP-2/ACS and the ePTFE device compared with 3.5 +/-0.9 

mm at sites receiving rhBMP-2/ACS only. The corresponding values for 

rhBMP-2/ACS-induced bone area were 9.6 +/- 0.7 mm2 and 7.5 +/-6.2 mm2 . 

There was a highly significant correlation between induced bone area and 

the space provided by the ePTFE device (p <.001). There was no difference 

in induced bone density or bone-implant contact between the two 

technologies. These observations were consistent with those observed at 

surface-etched dental implants. CONCLUSIONS: The data from this 

study suggest that a space-providing macroporous ePTFE device defines 

rhBMP-2/ACS-induced alveolar augmentation to provide adequate 

bone quantities for implant dentistry. The dental 

implant surface technology does not appear to substantially 

influence bone formation. 
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AB Guided bone regeneration is an accepted surgical method employed 
in implant dentistry to increase the quantity and quality of the 
host bone in areas of localized alveolar defects. The lack of 
predictability in osseous regenerative procedures with various 
grafting materials suggests that improvement in the osteoinductive 
properties of these materials is highly desirable. Platelet-rich plasma 
(PRP) , a modification of fibrin glue made from autologous blood, is being 
used to deliver growth factors in high concentration 
to sites requiring osseous grafting. Growth factors 
released from the platelets include platelet-derived growth 
factor, transforming growth factor beta, 
platelet-derived epidermal growth factor, 

platelet-derived angiogenesis factor, insulin-like growth 
factor 1, and platelet factor 4. These factors signal the local 
mesenchymal and epithelial cells to migrate, divide, and increase collagen 
and matrix synthesis. PRP has been suggested for use to increase the rate 
of bone deposition and quality of bone regeneration when 
augmenting sites prior to or in conjunction with dental implant 
placement Only 6 human studies using PRP have been found in the dental 
implant literature and 5 were case series or reports. Thus, there 
is clearly a lack of scientific evidence to support the use of PRP in 
combination with bone grafts during augmentation procedures. This novel 
and potentially promising technique requires well-designed, controlled 
studies to provide evidence of efficacy. 
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AB One of the most important goals of the periodontal therapy 

procedures is to stimulate the formation of new bone into osseous defects 

resulted from periodontal disease. A wide range of grafting 

materials is used to achieve this aim. Recently, the Human Tissue Bank of 

the National Center for Scientific Research Demokritos' in Athens (Greece) 

has prepared, in a preliminary study, a cancellous bovine-derived bone 

matrix (BBM) . The purpose of the present work was to investigate the role 

of this bovine bone material in the periodontal 

regeneration, by studying the rate of human periodontal 

ligament (PDL) cells proliferation in the presence of this matrix 

alone, or after the addition of the growth factors, 

platelet-derived growth factor-BB (PDGF-BB) or 

recombinant human bone morphogenetic protein-2 (rhBMP-2). Bovine bone 
graft was prepared using the know how' acquired by the 30 yr continuous 
preparation and delivery of lyophilized human bone grafts by the Demokritos 
Bank. PDL cells cultures were derived from the mid root of 2 maxillary 
premolars. The teeth were caries-free and were extracted for orthodontic 
reasons from 1 adult female patient. Cells were grown in 24-well dishes 



in the presence of 20 mg BBM. On day 2 of quiescence, new medium was 
added with 10 ng/mL of PDGF-BB or 50 ng/mL of rhBMP-2 . To determine the 
effects of the test agents on cell proliferation, DNA synthesis was estimated 
by measuring [3H] thymidine incorporation. After 48 h of incubation the 
cells were processed to subject to scintillation counting. Counts per min 
(cpm/well) were determined for each sample. The results revealed that this BBM 
has the ability to maintain PDL cells proliferation and could be used as 
an alternative graft material. PDGF-BB when added improved the cell 
proliferative response resulting in a more active BBM, while the presence 
of rhBMP-2 did not support cell mitosis. 
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AB This invention relates to a material for regeneration of 

periodontium, which comprises a cell-penetrating dehydrothermally 
crosslinked atelocollagen matrix. A dehydrothermally crosslinked sponge 
containing platelet-derived factors was prepared from fibered atelocollagen, 
modified atelocollagen, and platelet-derived factors obtained from beagle 
dogs. Then, the sponge was implanted to a periodontal bone 
defect site in a beagle dog to examine the new bone and cementum 
formation after the implantation. 
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AB BACKGROUND: Recombinant human bone morphogenetic protein-2 (rhBMP-2) in a 
proper carrier has been shown to induce clinically relevant bone formation 
for several oral/maxillof acial and periodontal indications and 
to stimulate regeneration of the periodontal 
attachment. The objective of this study is to evaluate 
regeneration of alveolar bone, cementum, 

periodontal ligament, and associated root resorption and 
ankylosis following surgical implantation of rhBMP-2 in an absorbable 
collagen sponge (ACS) or a calcium phosphate putty (alphaBSM) carrier in 
3-wall intrabony periodontal defects in the baboon. METHODS: 
rhBMP-2/ACS and rhBMP-2 /alphaBSM were implanted in surgically produced, 
maxillary and mandibular, large size, 3-wall intrabony defects in 4 
baboons. Contralateral jaw quadrants were implanted with buffer /ACS, 
buffer/ alphaBSM, or served as sham-operated surgical controls. 
Treatments were allocated to left and right, maxillary and mandibular, jaw 
quadrants following a randomization schedule. Four months following 
implantation, block biopsies of defect sites were obtained, processed, and 
subjected to histologic and histometric analysis. RESULTS: Defect sites 
receiving rhBMP-2/ACS and rhBMP-2 /alphaBSM demonstrated significantly 
greater regeneration than controls. No significant differences 
were observed between defect sites receiving rhBMP-2/ACS or 
rhBMP-2/alphaBSM regarding epithelial migration and connective tissue 
attachment and new bone formation. However, rhBMP-2 /ACS supported 
significantly greater new cementum formation. Ankylosis or root 
resorption were not observed. CONCLUSIONS: The results of this study 
support the use of rhBMP-2 to enhance periodontal 
regeneration of intrabony periodontal defects. While 

this novel technology holds promise, refinement in carrier systems may 
provide the key to enhancement of the regenerative potential. 
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AB BACKGROUND: Recombinant human bone morphogenetic protein-2 (rhBMP-2) in an 
absorbable sponge (ACS) carrier is currently being evaluated as candidate 
therapy for periodontal regeneration. The objective 
of this study was to characterize, in some detail, tissue reactions 
following surgical implantation of rhBMP-2/ACS into periodontal 



defects. METHODS: Four young adult, male beagle dogs with surgically 

induced, bilateral, critical size, supra-alveolar, mandibular 

premolar defects sequentially received rhBMP-2 /ACS (rhBMP-2 at 0.2 mg/ml) 

in right and left jaw quadrants. After 4 or 8 weeks of healing, 

experimental teeth with surrounding tissues were harvested and processed 

for light and transmission electron microscopy. RESULTS: Surgical 

implantation of rhBMP-2/ACS into large supra-alveolar 

periodontal defects resulted in a variable tissue response without 

marked difference between 4- and 8-week observations. New bone, exceeding 

the volume of the normal alveolar process, had formed within 4 

weeks. The regenerated bone tissue consisted of finely 

trabeculated woven bone. Marrow spaces exhibited a continuous lining of 
osteoblasts, osteoclasts, and resting cells. The marrow spaces contained 
numerous large, thin-walled vessels but were almost devoid of collagen 
fibrils or fibroblasts. Large voids (seromas) encountered in the newly 
formed bone were free of structured elements except for occasional 
aggregates of effete erythrocytes. A variety of tissue reactions were 
observed along the root surface including areas of resorption, areas of 
hard tissue deposition, and areas without resorptive or appositional 
activity. Ankylosis was a frequent observation, although areas showing 
characteristics of a periodontal ligament with a fine 
layer of acellular fiber cementum and occasional inserting 
Sharpey's fibers were also observed. Osteoblasts facing the root surface 
often appeared to be in a highly active state judged by their cuboidal 
shape, well-developed endoplasmic reticulum and numerous mitochondria, and 
the presence of an adjacent layer of preosteoblasts . Conspicuous bundles 
of wide collagen fibrils near the dentin surface as well as within the 
marrow spaces were considered to represent remnants of the ACS. These 
fibrils were associated with areas of mineralization as verified by 
examination of undecalcif ied specimens. CONCLUSIONS: rhBMP-2/ACS elicits 
a rapid osteoinductive process throughout the implant as well as 
along and onto the instrumented adjacent root surface. Lamellated 
trabecular bone was the predominant regenerated tissue. A 
typical cementum-periodontal ligament- 
alveolar bone relationship was a rare observation. The great 
variability in histological tissue response along the instrumented root 
surface indicates that the stimulus to hard tissue formation resided 
primarily in the rhBMP-2/ACS implant rather than in the root 
surface . 
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AB The use of autogenous onlay blocks placed together with self-tapping 
implants can achieve an excellent long-term success rate of 
individual implants. Autogenous bone chips or deproteinized 
bovine bone can be used to deal with fenestration and dehiscence defects 
when used in combination with e-PTFE membranes. The role of DFDBA as 
space maintainer under barrier membranes cannot be ignored. In most case 
PTFE membranes are used because they offer reliable results. The use of _ 
collagen membrane when supported by a bone substitute to maintain space 
gives good results, although long-term research is required. The future 
will be however tissue engineering. The principle is that a matrix, 
carrying stem cells and biological mediators like growth 
factors, is used. More research involves the use of human stem 
cells responsible for regeneration of different human tissues. 
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AB BACKGROUND: Recombinant human bone morphogenetic protein-2 (rhBMP-2) in an 
absorbable collagen sponge (ACS) carrier is being evaluated as a candidat" 
therapy for periodontal regeneration. The objective 
of this study was to evaluate regeneration of alveolar 
bone and cementum, and associated root resorption and ankylosis 
following surgical implantation of rhBMP-2/ACS in a canine clinical model 
METHODS: Bilateral 3-wall intrabony periodontal defects were 
surgically induced in the premolar region in the maxilla and mandible in 
young adult Korean mongrel dogs. The defects in each animal received 
rhBMP-2/ACS (rhBMP-2 at 0.2 mg/ml, total implant volume/defect 
approximately 0.1 ml) or buffer /ACS, or served as sham-operated controls. 
Surgeries were sequenced for each animal to provide postmortem 
observations following 8- and 24-week healing intervals. Treatment 
outcomes were evaluated using clinical, radiographic, and histometric 
parameters. RESULTS: Surgical implantation of rhBMP-2/ACS resulted in 
accelerated enhanced bone formation in the 3-wall intrabony 
periodontal defects but in no apparent enhancement of 
cementum regeneration. rhBMP-2/ACS did not appear to be 
associated with aberrant healing events such as root resorption and 
ankylosis under these simulated clinical conditions. CONCLUSIONS: 
Surgical implantation of rhBMP-2/ACS may be used safely to support 
regeneration of alveolar bone in intrabony 

periodontal defects in dogs without aberrant events such as root 
resorption or ankylosis complicating the regenerative procedure. 
rhBMP-2/ACS does not appear to have a significant effect on 



cementum regeneration and formation of a functional 
periodontal ligament in this model. 
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morphogenic protein stimulatory factor (MPSF) foi 
tissue-inductive activity of morphogenic proteins 
belonging to the BMP protein family. Methods foi 
inductive activity of a morphogenic protein in a 
compns. are provided. This invention also provides implantable 
morphogenic devices comprising a morphogenic protein and a MPSF disposed 
within a carrier, that are capable of inducing tissue formation in 
allogeneic and xenogeneic implants. Methods for inducing local 
tissue formation from a progenitor cell in a mammal using those devices 
are also provided. A method for accelerating allograft repair in a mammal 
using morphogenic devices is provided. This invention also provides a 
prosthetic device comprising a prosthesis coated with a morphogenic 
protein and a MPSF, and a method for promoting in vivo integration of an 
implantable prosthetic device to enhance the bond strength between the 
prosthesis and the existing target tissue at the joining site. Methods of 
treating tissue degenerative conditions in a mammal using the 
pharmaceutical compns. are also provided. 
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Rose L F; Rosenberg E 

University of Pennsylvania School of Dental Medicine, 
MCP/Hahnemann School of Medicine, Philadelphia, 
Pennsylvania, USA. 

Practical procedures & aesthetic dentistry : PPAD, 
(2001 Nov-Dec) Vol. 13, No. 9, pp. 725-34; quiz 
736, 721-2. Ref: 44 

Journal code: 101089932. ISSN: 1534-6846. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
General Review; (REVIEW) 
English 

Dental Journals 
200204 

Entered STN: 27 Feb 2002 
Last Updated on STN: 13 Apr 2002 
Entered Medline: 12 Apr 2002 
Guided bone regeneration, tissue grafts, regenerative 

barrier membranes, and bone substitute materials have been used to restore 
inadequate hard and soft tissue structures to make them conducive to 
proper implant placement. Polypeptide growth and development 
factors (GDFs) have successfully been applied exogenously to 
periodontal defects to attract preosteoblasts to the site and 
accelerate their proliferation to stimulate angiogenesis . This article 
provides an overview of current modalities for restoring lost bone and 
soft tissue during the treatment of periodontal disease. 
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AB BACKGROUND: Bone morphogenetic proteins (BMPs) have shown considerable 
promise as a therapeutic agent to enhance periodontal 
regeneration although the optimal characteristics of a suitable 
release system are not known. AIM: The aim of this study was to compare 
the effects of slow and fast degrading gelatin carriers on BMP-2-induced 
periodontal healing. METHOD: Recombinant human bone morphogenetic 
protein-2 (rhBMP-2) was incorporated into gelatin and subsequently 
differentially cross-linked to produce slow and fast release carrier 
systems. Release kinetics were confirmed in vitro, by measuring release 
of 1251-growth hormone from similar gelatin plugs. Effects of BMP were 
evaluated in surgically created rat periodontal fenestration 
defects which were processed for histology 10 days post-operatively . The 
rats were divided into 4 groups and the control defects were treated with 
either slow or fast degrading gelatin (CONs or CONf respectively) , whilst 
test groups were treated with 1.25 microg rhBMP-2 in the slow or fast 
degrading gelatin (BMPs or BMPf respectively). RESULTS: BMPf greatly 
increased bone formation compared with the control (CONf) (1.67 +/- 0.65 
versus 0.34 +/- 0.11 x 10 (-4) m2), but no significant differences were 
observed with BMPs and CONs. In contrast, new cementum 

formation was significantly greater in the BMPs group compared with all 
other groups (p<0.05). CONCLUSION: Release kinetics of BMP may have 
important effects on the outcome of BMP-induced periodontal 
regeneration. New bone formation may be affected by rapid-release 
kinetics although further investigation is necessary to confirm this. In 
contrast, new cementum formation is promoted by slow release of 
BMP. 
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Guided tissue regeneration (GTR) and guided bone 

regeneration (GBR) are often used for treatment of tissue defects. 
The authors investigated the ability of lyophilized periosteum (Dura 
Mater: DM) to induce GBR when combined with growth 



factors and when used alone. Three types of DM complexes were 
prepared: DM alone, DM with rhBMP-2, and DM with purified bovine TGF-p. 
Three expts. were performed: periodontal ligament 

fibroblasts (PDLs) were co-cultured with the three DM complexes and observed; 
new-born mice muscle tissues were co-cultured with the three complexes, 
removed at 5, 7 and 10 days, and the samples embedded in paraffin, cut and 
stained with hematoxylin eosin (HE) ; the three complexes were implanted in 
the thigh muscle pouches of mice, removed at 5, 7 and 10 days, embedded in 
paraffin, cut and stained with HE. The authors found that in experiment (1) 
almost all of the cells were dead after 5 days of co-culture. In experiment 
(2) chondroid tissue was found in the group with rhBMP-2 and bone or a 
cartilage-like matrix was found in the group with TGF-p. There were 
no such changes in the group with DM alone. In experiment (3) no bone or 
cartilage-like tissue/matrix was detected, although densely aggregated 
inflammatory cells surrounded the implants. The authors 
concluded that DM may have some cytotoxic effects on the host tissues 
resulting from immunol. rejection and low histo-compatibility . 
Immunoreaction of the host tissue to DM may have neg. effects on the 
ability of DM and DM complexes to regenerate bone. 
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Bioabsorbable biocompatible 
their properties and those 



polymers 
)f certai 



which provide a good match between 
i tissue structures are provided. The 



bioabsorbable biocompatible polymers can be prepared with tensile strengths, 
elongation to breaks, and/or tensile modulus (Young's modulus) values of 
the tissues of the cardiovascular, gastrointestinal, kidney and 
genitourinary, musculoskeletal, and nervous systems, as well as those of 
the oral, dental, periodontal, and skin tissues. Methods for 
processing the bioabsorbable biocompatible polymers into tissues 
engineering devices are also provided. 
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AB BACKGROUND: Alveolar bone regeneration is frequently 

necessary prior to placement of implants. Efforts to improve 
wound healing have focused on factors that may enhance bone formation 
following guided bone regeneration (GBR) techniques alone or in 
combination with bone replacement graft materials. Recent reports suggest 
that platelet-rich plasma (PRP) , presumably high in levels of peptide 
growth factors, may enhance the formation of new bone 

when used in combination with autogenous graft material. METHODS: In this 
report, the clinical and radiographic results are presented on 15 
consecutively treated patients using autologous PRP in combination with 
freeze-dried bone allograft (FDBA) for sinus elevation and/or ridge 
augmentation. FDBA and PRP (0.5 g/2cc PRP) were mixed and placed as a 
composite graft material. A gel formed by mixing autologous thrombin-rich 
plasma with PRP (1:4 ratio) was used to cover the graft material. Core 
biopsies of grafted areas were obtained in several patients as part of 
implant site preparation and were evaluated histologically to 
determine site maturation. RESULTS: Of 36 implant fixtures, 32 
(89%) were considered clinically successful demonstrating complete bone 
coverage of the implant, no mobility, and a normal radiographic 
appearance at the time of re-entry and 12 months post-implant 
exposure. Four implants were removed due to mobility at the 
time of surgical exposure. Histologic evaluation of biopsy specimens 
revealed numerous areas of osteoid and bone formation around FDBA 
particles, with no evidence of inflammatory cell infiltrate. CONCLUSIONS: 
These clinical and histological findings suggest that ridge augmentation 
and sinus grafting with FDBA in combination with PRP provide a viable 
therapeutic alternative for implant placements. Future studies 
are necessary to determine whether PRP enhances new bone formation or 
maturation with bone replacement allografts. 
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BACKGROUND: Transforming growth factor-beta (TGF-beta) 

represents a family of growth-modulating proteins with fundamental roles 
in connective tissue and bone development. The objective of this study 
was to evaluate the potential for regeneration of 
alveolar bone and cementum following surgical 

implantation of recombinant human TGF-beta 1 (rhTGF-beta 1) . METHOD: 
Bilateral, critical size, supra-alveolar periodontal 

defects in 5 beagle dogs were surgically implanted with rhTGF-beta 1 in a 
calcium carbonate carrier (CaC03) or with carrier alone. The animals were 
euthanized at 4 weeks postsurgery and block-biopsies of the defects were 
processed for histologic and histometric analysis. RESULTS: Surgical 
implantation of rhTGF-beta 1 resulted in minimal, if any, stimulation of 
alveolar bone or cementum regeneration. 
Linear bone and cementum regeneration in rhTGF-beta 
1-treated defects was 1.2+/-0.6 and 0.01+0.01 mm, respectively. 
Corresponding values for the controls were 1.0+/-0.6 and 0.01+/-0.03 mm. 
CONCLUSIONS: The results suggest that, under the conditions (dose, 
carrier, defect type) evaluated here, treatment of periodontal 
defects in beagle dogs with rhTGF-beta 1 may be of limited clinical 
benefit . 
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AB This animal study was performed to ascertain whether the 

regeneration of membrane-protected bone defects can be accelerated 
by the controlled application of basic fibroblast growth 
factor (FGF-2) using a new drug delivery system. Standardized 
alveolar bone defects were made surgically in 9 beagle dogs, and 
FGF-2 was administered using specially made collagen minipellets. A 
minipellet containing either 0.15 microgram FGF-2 (FGF) or 0 microgram 
FGF-2 (placebo) was placed in the defect or no minipellet was used 
(control), and bone regeneration was evaluated radiologically , 
histologically, and histometrically 8 weeks after the operation. 
Radiographs showed a surprisingly large radiopaque region in FGF sites 
compared with placebo or control sites. Histologically, mature bone 
filled the majority of the inner space of the membrane-protected defect in 
FGF sites. New bone formation was also seen in the control and the 
placebo sites, however, it filled less than half the area of the defect. 
Histometrically, the area of regenerated bone in FGF sites was 
significantly higher than in the other sites (P < 0.01). These results 
demonstrate that the controlled application of FGF-2 accelerates bone 
regeneration in membrane-protected bone defects in the canine 
model . 

L7 ANSWER 28 OF 49 MEDLINE on STN 

ACCESSION NUMBER: 2001664065 MEDLINE 
DOCUMENT NUMBER: PubMed ID: 11709925 

TITLE: Tissue engineering in periodontics and 

implantology using rhBMP-2 . 
AUTHOR: Danesh-Meyer M J 

CORPORATE SOURCE: Institute of Dental Implants and Periodontics, 196 
Broadway, Newmarket, Auckland 1001, New Zealand. 

SOURCE: Annals of the Royal Australasian College of Dental 

Surgeons, (2000 Oct) Vol. 15, pp. 144-9. Ref: 27 
Journal code: 8006208. ISSN: 0158-1570. 

PUB. COUNTRY: Australia 

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 

General Review; (REVIEW) 
LANGUAGE: English 
FILE SEGMENT: Dental Journals 

ENTRY MONTH: 200112 

ENTRY DATE: Entered STN: 19 Nov 2001 

Last Updated on STN: 23 Jan 2002 
Entered Medline: 20 Dec 2001 
AB Regenerative procedures using barrier membrane technology are 
presently well established in periodontology and implantology. 
Guided Tissue Regeneration (GTR) and Guided Bone 

Regeneration (GBR) are based on the premise that barrier membrane 

materials will promote selective cell re-population and subsequent 

reconstitution of the periodontal attachment apparatus as well 

as bone. However, because the predictability of these techniques can be 

variable, the application of this technology may frequently be restricted 

to specific case types. There has been increasing interest in the 

possibility of pharmacologically enhancing regeneration of 

periodontal and osseous tissues, thereby ultimately providing a 

more significant and predictable clinical outcome. Bone Morphogenetic 

Proteins (BMPs) have been isolated, cloned and evaluated in various 

pre-clinical and clinical models. The results of recent studies involving 

regeneration of alveolar bone in conjunction with 

implant therapy and regeneration of PDL attachment with 



BMPs have been very encouraging. In particular, rhBMP-2 has been shown to 
promote a degree of osseous and periodontal repair which is 
significantly greater than that previously seen with conventional GTR/GBR 
therapies and/or the use of various osseous grafting materials. 
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AB BACKGROUND: The use of growth factor agents in the 

regeneration of oral tissues is an area of current investigation. 
Combinations of growth factors have been used 

synergistically to improve tissue regeneration. The aim of this 
study was to determine the effects of a combination growth 
factor cement (GFC) on guided bone regeneration around 
dental implants. METHODS: A combination of bone morphogenetic 
protein-2 (BMP-2), transforming growth factor-beta 
(TGF-beta), platelet-derived growth factor (PDGF) , and 
basic fibroblast growth factor (bFGF) was used in a 

bioabsorbable, non-hydroxyapatite, calcium phosphate cement. Five adult 
hound dogs were used to compare the effects of GFC, plain cement, and 
control (no cement) . The right and left second, third, and fourth 
mandibular premolar teeth were extracted; the implant 

osteotomies were prepared; and a uniform circumferential gap was prepared 
1.5 mm beyond the width of the implant in the coronal half of 
the osteotomy for cement placement. Titanium machine-polished dental 
implants were placed in the prepared sites, and coronal defects 
were treated according to previously randomized, assigned modality. A 
bioabsorbable collagen membrane was secured over the control site, and the 
flaps were closed primarily. The dogs were maintained on a soft diet to 
avoid soft tissue trauma. The dogs were sacrificed at 3 months. The 
specimens were sectioned, mounted, and stained with Stevenel ' s blue and 
van Gieson's picric fuchsin. The bone-to-implant contact and 
bone 1 mm peripheral to the implant surface were recorded with a 
computerized microscopic digitizer. RESULTS: The findings of this study 
indicate a significant effect of GFC on increased bone-to-implant 
contact and amount of bone per surface area compared with the other 
treatment modalities (P <0.0009). Plain cement demonstrated slight but 
nonsignificant increases compared with the control (P>0.05). CONCLUSIONS: 
GFC increases bone-to-implant contact and bone surface area 
within peri-implant defects. Further studies may be beneficial 
to determine the feasibility of its use for other regenerative 
applications . 
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AB The present invention provides pharmaceutical compns. comprising a 
morphogenic protein stimulatory factor (MPSF) for improving the 
tissue-inductive activity of morphogenic proteins, particularly those 
belonging to the BMP protein family. Methods for improving the tissue 
inductive activity of a morphogenic protein in a mammal using those 
compns. are provided. This invention also provides implantable 
morphogenic devices comprising a morphogenic protein and a MPSF disposed 
within a carrier, that are capable of inducing tissue formation in 
allogeneic and xenogeneic implants. Methods for inducing local 
tissue formation from a progenitor cell in a mammal using those devices 
are also provided. A method for accelerating allograft repair in a mammal 
using morphogenic devices is provided. This invention also provides a 
prosthetic device comprising a prosthesis coated with a morphogenic 
protein and a MPSF, and a method for promoting in vivo integration of an 
implantable prosthetic device to enhance the bond strength between the 
prosthesis and the existing target tissue at the joining site. Methods of 
treating tissue degenerative conditions in a mammal using the 
pharmaceutical compns. are also provided. 
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BACKGROUND: Bone defects and irregularities are major problems for dental 
implant and periodontal therapies. METHODS: We 

investigated whether the application of recombinant human bone 
morphogenetic protein-2 (rhBMP-2) induces bone formation in 
through-and-through bone defects in the rat mandible. A round 
through-and-through bone defect (5 mm in diameter) was created in the 
angle of the mandible on both sides of the jaw using a steel round bur in 
each of 8 Long-Evans rats. In the experimental group, polylactic 
acid-polyglycolic acid copolymer /gelatin sponge (PGS) containing rhBMP-2 
(6 microg/60 microl) was inserted in the bone defect. In the control 
group, the same carrier without rhBMP-2 was applied in the bone defect on 
the opposite side. Four weeks after application, the rats were 
sacrificed. Step serial sections stained with hematoxylin and eosin at 
intervals of 200 microm were prepared in a bucco-lingual direction. The 
size of the bone defects and new bone formation were evaluated 
histometrically . RESULTS: In all cases in the experimental group, a large 
quantity of newly formed bone was observed. The bone defects were 
completely filled with new bone in 4 of 8 rats in the experimental group. 
In the control group, small amounts of new bone formation were observed 
along the border of the original mandibular bone. Histometr ical analysis 
revealed that the amount of new bone was significantly larger in the 
rhBMP-2 treated sites than in the control sites (P <0.0001; paired 
t-test) . CONCLUSIONS: These results indicate that the rhBMP-2/PGS system 
induced effective bone regeneration on mandibular defects in 
rats. This procedure may be suitable as an experimental model for bone 
regeneration using various growth factors and 
effective for alveolar ridge augmentation followed by dental 
implant surgery. 
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AB This article presents preliminary clinical evidence of the beneficial 
effect of the use of plasma rich in growth factors of 

autologous origin. The plasma is obtained from the individual patient by 

plasmapheresis. The macroscopic and microscopic results obtained with 

bone regeneration using this technique, which uses no membrane 

or barrier, can be observed. The incorporation of these concepts can 

introduce several advantages, including the enhancement and acceleration 

of bone regeneration and more rapid and predictable soft tissue 

healing . 
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AB It has been estimated that half the annual health care budget in the 

United States is spent on patients suffering from tissue loss and late 
stage organ failure. Critical limitations inherent in traditional 
therapies call for novel tissue and organ replacement strategies. This 
paper discusses development of biomaterials for conductive, inductive and 
cell-based tissue replacement strategies. Biodegradable polymer scaffolds 
can be used as space-filling matrices for tissue development and barriers 
to migration of epithelial cells in tissue conductive approaches. 
Inductive approaches involve sustained delivery of bioactive factors, such 
as protein growth factors and DNA, to alter cell 

function in localized regions. Factors can be released from highly porous 
polymer scaffolds to allow factor delivery and tissue development to occur 
in concert. Cell-based approaches involve seeding of cells onto polymeric 
scaffolds in vitro and subsequent transplantation of the scaffold. New 
scaffold materials are being developed that address specific tissue 
engineering design requirements, and in some cases attempt to mimic 
natural extracellular matrices. These strategies together offer the 
possibility of predictably forming specific tissue structures, and may 
provide solutions to problems such as periodontal 
ligament detachment, alveolar bone resorption and 
furcation defects. 
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The objective of this study was to evaluate the effect of recombinant 
human bone morphogenetic protein-2 (rhBMP-2) concentration on 
regeneration of alveolar bone and cementum, 

and on associated root resorption and ankylosis. Contralateral, critical 
size, supra-alveolar, periodontal defects were 

surgically produced and immediately implanted with rhBMP-2 in an 
absorbable collagen sponge (ACS) carrier in 8, young adult, male, beagle 
dogs. 6 animals received rhBMP-2/ACS (rhBMP-2 at 0.05, 0.10, or 0.20 
mg/mL; total construct volume/defect approximately 4.0 mL) in 
contralateral defects following an incomplete block design. 2 animals 
received rhBMP-2/ACS (rhBMP-2 at 0 and 0.10 mg/mL) in contralateral 
defects (controls) . The animals were euthanised at 8 weeks post-surgery 
and block sections of the defects were collected for histologic and 
histometric analysis. Supra-alveolar periodontal 

defects receiving rhBMP-2 at 0.05, 0.10, or 0.20 mg/ml exhibited extensive 
alveolar regeneration comprising 86%, 96%, and 88% of 
the defect height, respectively. Cementum regeneration 
encompassed 8%, 6%, and 8% of the defect height, respectively. Root 
resorption was observed for all rhBMP-2 concentrations. Ankylosis was 
observed in almost all teeth receiving rhBMP-2. Control defects without 
rhBMP-2 exhibited limited, if any, evidence of alveolar bone and 
cementum regeneration, root resorption, or ankylosis. 

Within the selected rhBMP-2 concentration and observation interval, there 
appear to be no meaningful differences in regeneration of 
alveolar bone and cementum. There also appear to be no 

significant differences in the incidence and extent of root resorption and 
ankylosis, though there may be a positive correlation with rhBMP-2 
concentration . 
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surgeries were performed on the maxillary cuspid teeth of 
Before reapproximation of the surgical flaps, eight of the 
osteotomies were covered with a resorbable membrane and eight were filled 
with human osteogenic protein-1 (hOP-1) on a collagen carrier. The 
remaining eight sites received no further treatment and served as 
controls. The animals were euthanized after 12 wk, and the specimens were 
examined histomorphometrically for the presence or absence of osseous 
regeneration, inflammation, and cementum formation on 
the root ends. The results showed that the sites treated with the 
membrane exhibited significantly more inflammation adjacent to the 
resected root ends (p < 0.05), and that the use of the membrane had no 
statistically significant effect on osseous healing or new 
cementum formation. The use of hOP-1 was associated with a 
significant decrease in the thickness of new cementum formed on 
the resected root ends (p < 0.05), but had no statistically significant 
effect on osseous healing or degree of inflammation. Based on these 
results, it seems that neither the use of hOP-1 nor resorbable membranes 
have a positive effect on periradicular tissue healing in endodontic 
surgery . 
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Periodontal ligament width is precisely maintained 

throughout the lifetime of adult mammals but the biological mechanisms 
that inhibit ingrowth of bone into this soft connective tissue are 
unknown. As bone morphogenic proteins strongly stimulate osteogenesis and 
can induce ectopic bone formation in vivo, we tested the hypothesis that 
topical application of this powerful osteogenic agent will overwhelm the 
osteogenic inhibitory mechanisms of periodontal ligament 
cells and induce ankylosis. Wounds through the alveolar bone 
and periodontal ligament were created in 45 male 

Wistar rats. Defects were filled with either a collagen implant 

or collagen plus bone morphogenic protein (BMP-7), or were left unfilled 

(controls) . Three animals per time period were killed on days 2, 5, 10, 
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21 and 60 after surgery for each wound type. Cellular proliferation and 
clonal growth in periodontal tissues were assessed by 

3H-thymidine labeling 1 h before death, followed by radioautography . 
Cellular differentiation of soft and mineralizing connective tissue cell 
populations was determined by immunohistochemical staining of alpha-smooth 
muscle actin, osteopontin and bone sialoprotein . In regenerating 
periodontium, BMP-7 induced abundant bone formation by 21 days 
(2.5-fold greater than controls or collagen implant only; 

P<0.001), but by day 60 the volume of the newly formed bone had returned 
to baseline levels and was similar for all groups. Independent of the 
type of treatment, periodontal ligament width was 

unchanged throughout the experimental period (P>0.05). Animals treated 
with BMP-7 implants showed greatly increased cellular 
proliferation in the periodontal ligament adjacent to 
the wound site and in the regenerating alveolar bone 

at days 5 and 10 after wounding compared to the other treatment groups 
(P<0.005). Animals in the BMP-7 group exhibited similar spatial and 
temporal staining patterns for alpha-smooth muscle actin, osteopontin and 
bone sialoprotein as controls. Collectively, these data show that BMP-7 
promoted the proliferation of precursor cells in the periodontal 
ligament but did not induce osteogenic differentiation in this 
compartment. Consequently a powerful osteogenic stimulus like BMP-7 
cannot significantly perturb the mechanisms that regulate 
periodontal ligament width and maintain 
periodontal homeostasis. 
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AB This study evaluated the effect of platelet-derived growth 

factor (PDGF) on the tissue response of damaged region of the 
periodontal ligament after tooth replantation. The 

study was performed with 6 beagle dogs, which were divided into the 
following three groups: PDGF group, atelocollagen (AC) group, control 
group. The incisors and first premolars (48 teeth) were extracted, and 3 mi 
in width periodontal ligament was removed from around 

the mid-third of the root, which was marked by making notches on both 
sides. The PDGF group received 50 nl of atelocollagen containing 5 |ug 
PDGF on the exposed root cementum surface, the AC group received 
50 |ul of atelocollagen only, and the control group received nothing. 
Replantation was performed after 10 min. Teeth were endodontically 
treated 2 wk after replantation, and examined histol. and 

histomorphometrically 2.4 and 8 wk after replantation. The results show 
that in the PDGF group, ankylosis was smallest among the three groups at 
every time point. In the AC group, ankylosis increased 4 wk after 
replantation and decreased 8 wk after replantation. In the control group, 
ankylosis was largest among the three groups at every time point. There 
were significant differences in the amount of ankylosis between the PDGF 
group and the control group, and between the PDGF group and the AC group 4 



wk after replantation, and also between the PDGF group and the control 
group 8 wk after replantation. In all groups, the old cementum 
was gradually resorbed with increasing time after replantation, and a 
large part of the old cementum was gradually resorbed with 
increasing time after replantation, and a large part of the old 
cementum was decayed 8 wk after replantation. Formation of new 
cementum was largest in the PDGF group at every time point, and 
there were significant differences in the amount of new cementum 
formation between the PDGF group and the control group 4 wk after 
replantation, and also between the PDGF group and the control group, the 
AC group and the control group 8 wk after replantation. The present 
results suggest that PDGF reduces ankylosis in the damaged region of the 
periodontal ligament after tooth replantation, and may 
be effective in regeneration of the periodontal 
ligament and cementum. 
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AB The therapy of deep infrabony defects in periodontal diseases 

has been a great problem for decades both for dentists and their patients, 

as well. After application of classic therapy in patients with serious 

stages of periodontal diseases (subgingival curettage, Modified 

Widmann flap surgery with and without implantation of implants) 

a significant strengthening of teeth in alveolus was observed, as well as 

alleviation of patient's discomfort, and decrease of the depth of 

periodontal pockets, bleeding, inflammation, etc. However, in 

spite of the application of this therapy a postoperative defect was 

sometimes filled with different low tissues of periodontium, in 

other words periodont reparation took place. For this reason, 

recidives could happen, as well as gingival recession, 

inflammation, root resorption. At the beginning of the nineties a new 
principal was introduced in the therapy of periodontal diseases: 
Guided Tissue Regeneration. This principal includes a 
controlled action between four different species of periodontal 
tissue: gingival epithelium, gingival connective 
tissue, alveolar bone, and periodontal 

ligament. This is achieved by surgical placement of non resorbale 
or bioresorbable periodontal membranes, which are placed during 
flap surgery above the previously treated infrabony defect. With 
membranes placed in that way the periodontal defect is for some 
time phisically separated from epithelium and gingival 
connective tissue and in that way alveolar bone is 
regenerated, as well as periodontal ligament 



in other words restitutio ad integrant takes place. Nowadays, two concepts 
of guided tissue regeneration can be considered: a concept of 
isolation and a concept of integration. The first concept includes 
application of non resorbable, most frequently synthetic, membranes 
(so-called E-PTFE polyteraf luorethylene) which replace the mucoperiosteal 
flap into its original position. After six weeks a patient is subjected 
to one more surgical intervention when flap is raised again and the non 
resorbable membrane is removed. The second operation diminishes the value 
and partially discredits the application of non resorbable membranes. For 
this reason, the concept of integration is today more frequently applied, 
that is to say the application of bioresorbable membranes is nowadays very 
frequent. They are by their chemical composition poly D,L lactides and 
they provide membranes with ideal resorption properties. Of great 
importance is their property to stay unchanged for six weeks, and then to 
be resorbed by geometrical progression. As the membrane is resorbed, it 
is not necessary to remove it, so there is no need for another surgery, 
and that enables the process of healing to proceed undisturbedly. For 
this reason, the concept of integration is also called a Single Step 
Method. CONCLUSION: On the basis of papers of the leading scientists from 
the field of guided tissue regeneration it can be concluded that 
by application of Single Step Method or in other words by application of 
bioresorbable membranes a tremendous progress was made in the therapy of 
infrabony periodontal defects. The application of these 

membranes is especially indicated in treating degree II furcation defects, 
then infrabony defects particularly with 2 and 3 walls and good results 
were also achieved in the therapy of a big problem in esthetic 
periodontology — gingival recession. A relatively low 
price, as well as simple application, biological compatibility and 
undisturbed process of healing of the wound are great advantages of the 
application of bioresorbable membranes, so in the near future their 
application on a large scale can be expected in the therapy of 
periodontal diseases, as well as further research work on their 
development, especially on their impregnation by growth 
factors, antibiotics, etc. 
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AB The goal of regenerative therapy around teeth and 

implants is to create a suitable environment in which the natural 
biological potential for functional regeneration of 
periodontal ligament and/or bone can be maximized. In 
order for the regenerative process to be successful, the 

following factors must be addressed: prevention of acute inflammation from 



bacteria, mechanical stability of the wound, creation and maintenance of 
blood clot-filled space, isolation of the regenerative space 
from undesirable competing tissue types, and the creation of a desirable 
surface chemistry, energy, roughness and microtopography that can directly 
influence cellular response, ultimately affecting the rate and quality of 
new tissue formation and, therefore, the regeneration process. 
This paper will review how surface characteristics (chemistry and 
roughness) can affect cell response and local factor production. To 
evaluate the effect of surface chemistry on cell proliferation and 
differentiation costochondral chondrocytes were grown on standard tissue 
culture plastic dishes sputter-coated with different materials. The 
results indicate that surface materials can elicit differential responses 
in cell metabolism and phenotypic expression in vitro. In a second study, 
the effect of varying titanium surface roughnesses on osteoblast-like cell 
behavior was examined. Surface roughness was found to alter osteoblast 
proliferation, differentiation and matrix production in vitro. In 
addition, production of PGE2 and TGF beta by these cells was also shown to 
increase with increasing surface roughness, indicating that substrate 
surface roughness also affects cytokine and growth 
factor production. The role of surface roughness in determining 
cellular response was further explored by comparing the response of 
osteoblasts grown on new and previously used surfaces. The results of 
these latter studies showed that cell proliferation, expression of 
differentiation markers and overall matrix production are not altered when 
cells are grown on used vs. virgin surfaces. This suggests the 
possibility that implants may be re-used, especially in the same 
patient, if they are appropriately treated. In this context, it should 
also be noted that rougher titanium surfaces may require more extensive 
cleaning procedures. From a global perspective, these studies provide 
some insight into how bone regeneration can be optimized in the 
presence of an implant or tooth root residing at the site of a 
bony defect. Since the new bone being produced, during 
regeneration, grows from a distal area toward the implant 

or tooth root surface, it is hypothesized that the osteoblasts growing on 

the surface of the implant may produce local factors that can 

affect the bone healing process distally. In short, it appears that the 

surface characteristics of an implant, particularly roughness, 

may direct tissue healing and, therefore, subsequent implant 

success in sites of regeneration by modulating osteoblast 

phenotypic expression. 
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decades have seen a remarkable growth in the development of 



dental implants and their incorporation into the practice of 

dentistry. This turn of events was made possible by an improved 

understanding of biological response of living tissues to implants 

as well as clinical trials that validated the long-term success of these 

implants. Despite major structural differences between teeth and 

implants, such as the absence of a periodontal 

ligament around implants, the latter appear to provide a 

reliable functional replacement for their natural counterparts. This 

review briefly summarizes the major structural differences of the 

interfacial region of teeth and dental implants and their 

supporting tissues. It focuses on our current understanding of the soft 
and hard tissue responses to submerged and nonsubmerged root-form dental 
implants. The influence of a number of factors that affect the 
tissue response is reviewed, including biomaterials, implant 
design, surgical technique, and the local microbiota. Our recently 
acquired ability to modulate wound healing with guided tissue 
regeneration and growth factors will 

undoubtedly play an important role in the future utilization and success 
rates of dental implants. 
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AB The application of barrier membranes to promote bone regeneration 
was first described by Hurley et al. (J Bone Joint Surg 1959, 
41A: 1243-1254) in orthopedic research. However, the clinical potential of 
this membrane technique was recognized in the early 1980s for 
periodontal regeneration. Based on promising results in 
periodontology, researchers started to evaluate the potential of 
this technique — often called guided bone regeneration (GBR) — to 
regenerate bone defects in the alveolar process. This 
review describes the current knowledge of GBR in implant 
dentistry. Emphasis is placed on the scientific basis of GBR and the 
various surgical factors necessary to achieve predictable results with GBR 
procedures. In addition, unanswered questions that require future 
research are addressed including long-term success rates of dental 
implants placed in combination with barrier membranes, evaluation 
of resorbable membranes, and use of bone substitutes or growth 
factors to enhance bone regeneration in 
membrane-protected defects. 
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The regeneration of periodontal attachment apparatus 

is particularly difficult to achieve, primarily because of the presence of 

many different kinds of tissue that must be restored to produce a 

functional unit. Traditional methods aimed at regenerating the 

periodontium have limited indications, and their results are not 

predictable. Recently, investigators have begun to understand the 

cellular processes necessary for repair and regeneration of 

periodontal tissues. Proteins called growth 

factors have been identified that coordinate these cellular 

events. The growth factors that may contribute to 

periodontal regeneration include platelet-derived 

growth factor, insulin-like growth 

factor, transforming growth factor-beta, and 

bone morphogenetic proteins. In vitro studies have demonstrated the 

positive effects of these factors on a number of cell types essential for 

periodontal regeneration. For instance, it has been 

shown that platelet-derived and insulin-like growth 

factors promote proliferation of osteoblasts an 

periodontal ligament cell-derived fibroblasts. Animal 

models have also been used to verify that growth factors 

can enhance regeneration in vivo following periodontal 

disease and as an adjunct to implant placement. In the future, 

human clinical trials will be required to identify the ideal 

growth factors, their proper doses, and the most 

suitable carrier system for them. 



L7 ANSWER 43 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR: 

CORPORATE SOURCE: 



CONTRACT NUMBER: 
SOURCE: 



PUB. COUNTRY: 
DOCUMENT TYPE: 



LANGUAGE : 
FILE SEGMENT: 



49 MEDLINE on STN DUPLICATE 4 

1996427680 MEDLINE 
PubMed ID: 8830996 

Periodontal tissue engineering by growth 
factors . 
Giannobile W V 

Department of Periodontology, Harvard School of Dental 
Medicine, Dana-Farber Cancer Institute, Boston, 
Massachusetts 02115, USA. 

K16 DE 00275 (United States NIDCR NIH HHS) 
Bone, (1996 Jul) Vol. 19, No. 1 Suppl, pp. 
23S-37S. Ref: 117 

Journal code: 8504048. ISSN: 8756-3282. 
United States 

Journal; Article; (JOURNAL ARTICLE) 

(RESEARCH SUPPORT, NON-U. S. GOV'T) 

(RESEARCH SUPPORT, U.S. GOV'T, P.H.S.) 

General Review; (REVIEW) 

English 

Priority Journals 



ENTRY MONTH: 199612 

ENTRY DATE: Entered STN: 28 Jan 1997 

Last Updated on STN: 3 Mar 2000 
Entered Medline: 20 Dec 1996 
AB Polypeptide growth factors (GFs) have been shown to 

modulate the wound healing response in both hard and soft tissues. During 
the past decade, many investigators have demonstrated the anabolic effects 
of these wound healing molecules on the promotion of periodontal 
attachment structures, namely alveolar bone, periodontal 
ligament and tooth root cementum. The molecular cloning 

and large scale purification of GFs has allowed expanded in vivo studies 
on periodontal tissue regeneration. This review will 

outline specific effects of these factors at both the in vitro and in vivo 
level on the promotion of periodontal and peri-implant 

bone wound healing. This paper will conclude with a future perspective of 
ongoing studies in the human clinical trial arena using growth and 
osteoinductive factors to promote periodontal tissue 
regeneration and alveolar bone repair in the oral 
cavity . 
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AB A review with 11 refs. Polypeptide growth factors 

(GFs) have been shown to modulate the wound healing response in both hard 
and soft tissues. During the past decade, many investigators have 
demonstrated the anabolic effects of these wound healing mols. on the 
promotion of periodontal attachment structures, namely 
alveolar bone, periodontal ligament and tooth 

root cementum. The mol. cloning and large scale purification of GFs 
has allowed expanded in vivo studies on periodontal tissue 
regeneration. This review will outline specific effects of these 
factors at both the in vitro and in vivo level on the promotion of 
periodontal and peri-implant bone wound healing. This 

paper will conclude with a future perspective of ongoing studies in the 
human clin. trial arena using growth and osteoinductive factors to promote 
periodontal tissue regeneration and alveolar 
bone repair in the oral cavity. 
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The purpose of the present study was to compare cementum 

surfaces after etching at neutral or low pH in both healthy monkey teeth 
and periodontitis-af f ected human teeth. 16 monkey teeth and 16 
human periodontitis-af f ected teeth were used. Etching with 

phosphoric and citric acids as well as EDTA was performed on the following 
surfaces: healthy monkey cementum, human cementum 
surfaces coronal and apical to the level of periodontal 

breakdown as well as exposed human dentin surfaces. Results indicate a 
profoundly higher capacity of EDTA to selectively expose collagen fibers 
in both healthy cementum surfaces and periodontitis 

-affected dentin surfaces compared to agents operating at low pH which 
seemed to erode the surfaces to varying degrees. Variable results were 
seen on cementum surfaces which had been exposed to the 
environment of the periodontal pocket or the oral cavity. In 
view of this, it would seem preferable to mechanically remove the 
superficial layer of "diseased" cementum prior to the etching 
procedure. In conventional periodontal surgery, etching may be 
of limited value. However, in regenerative procedures, exposure 
of an intact collagenous matrix provides a matrix for retention of 
implants of biologically active substances such as growth 
factors, in addition to serving as a biocompatible surface for 
periodontal ligament cell colonization. 



L7 ANSWER 46 OF 
reserved on $ 
ACCESSION NUMBER: 
TITLE: 

AUTHOR: 

CORPORATE SOURCE: 



AUTHOR: 

CORPORATE SOURCE: 



COUNTRY: 
DOCUMENT TYPE: 
FILE SEGMENT: 



LANGUAGE : 
SUMMARY LANGUAGE: 
ENTRY DATE: 



49 EMBASE COPYRIGHT (c) 2009 Elsevier B.V. All rights 
TN 

1996235268 EMBASE 

Periodontal tissue engineering by growth 
factors . 

Giannobile, W.V. (correspondence) 

Department of Periodontology , Harvard School of Dental 
Medicine, Div. of Cell, and Molecular Biology, Boston, MA, 
United States. 

Giannobile, W.V. (correspondence) 

Department of Periodontology, Harvard School of Dental 
Medicine, Div. of Cell, and Molecular Biology, 188 Longwood 
Ave., Boston, MA 02115, United States. 
Giannobile, W.V. (correspondence) 

Department of Periodontology, Harvard School of Dental 
Medicine, Dana-Farber Cancer Institute, 188 Longwood Ave, 
Boston, MA 02115, United States. 

Bone, (Jul 1996) Vol. 19, No. 1 SUPPL., pp. 23S-37S. 
Refs: 117 

ISSN: 8756-3282 CODEN: BONEDL 
United States 



Journal 
003 
033 
037 

English 
English 

Entered STN: 16 Sep 1996 



Conference Article; (Conference paper) 
Endocrinology 
Orthopedic Surgery 
Drug Literature Index 



Last Updated on STN: 16 Sep 1996 
AB Polypeptide growth factors (GFs) have been shown to 

modulate the wound healing response in both hard and soft tissues. During 
the past decade, many investigators have demonstrated the anabolic effects 
of these wound healing molecules on the promotion of periodontal 
attachment structures, namely alveolar bone, periodontal 
ligament and tooth root cementum. The molecular cloning 

and large scale purification of GFs has allowed expanded in vivo studies 
on periodontal tissue regeneration. This review will 

outline specific effects of these factors at both the in vitro and in vivo 
level on the promotion of periodontal and peri-implant 

bone wound healing. This paper will conclude with a future perspective of 
ongoing studies in the human clinical trial arena using growth and 
osteoinductive factors to promote periodontal tissue 
regeneration and alveolar bone repair in the oral 
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socket and for inhibiting tissue loss associated with periodontal 
disease or injury. Expts. with implantation of teeth in dogs showed that 
after demineralization implanted teeth grew in direct contact with the 
bone attaching directly to the root or dentin surface with the development 
of ankylosis. When demineralized teeth were further extracted with 
guanidine . HC1 6M the implant was surrounded by a disorganized 
fibrous mass with loose ligament tissue. Incubation of the 
demineralized, guanidine extracted teeth with the morphogen OP-1 before 
implantation then organized cementum and periodontal 
ligament tissue formed with the newly formed cementum 
made up of immature columnar cells that formed into cementoblasts . 
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Platelet-derived growth factor (PDGF) and the 

glucocorticoid dexamethasone combined with a collagen carrier matrix (CM) 

induced regeneration of the periodontium in monkeys. 

Regeneration was stringently defined as: (1) new cementum 

, (2) new supra-crestal bone extending coronally from the residual 

alveolar interdental septum and (3) functionally-oriented 

periodontal ligament fibers attaching new 

cementum to new bone. A single application of 



PDGF/dexamethasone/CM or CM was placed in debrided lesions of experimental 
periodontitis displaying 3-5 mm of attachment loss associated with 
horizontal and angular bony defects. Regeneration, judged 
histologically by these criteria and quantified by computer assisted 
histomorphometry after 4 weeks, was present only in PDGF/dexamethasone/CM 
treated lesions and not in those treated with CM or debridement alone. 
PDGF/dexamethasone/CM induced 5-fold more new cementum and 
ligament, and 7-fold more supra-crestal bone than control 
treatments. The presence of substantial amounts of regenerated 
periodontium including increased height of the alveolar 
bone; fill of vertically resorbed interdental alveolar septa in 
PDGF/dexamethasone/CM treated lesions suggests that this combination may 
provide a new therapeutic agent for the regeneration of lesions 
of periodontitis associated with horizontal as well as angular 
bony defects. 
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AB Synthetic bone replacement materials continue to be much discussed in the 
current periodontal literature. Numerous reports have shown 
their clinical use in the treatment of intraosseous defects. 
Periodontal treatment aims also include regeneration of 

a new functional attachment. Although histologic studies have shown that 

most of the synthetic bone substitutes can enhance bone formation, they 

are not able to promote new attachment of periodontal tissues to 

the root surface previously exposed. Future studies are needed to assess 

whether these materials could be of use together with growth 

factors in composite grafts or in conjunction with guided tissue 

regeneration techniques. 
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